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Introduction: Cell-based therapy is one of the major 
potential therapeutic strategies for cardiovascular, 
neuronal and degenerative diseases in recent years. 
Synthetic biodegradable polymers have been utilized 
increasingly in pharmaceutical, medical and biomedical 
engineering. Control of the interaction of living cells 
and biomaterials surfaces is one of the major goals in 
the design and development of new polymeric 
biomaterials in tissue engineering.  
The aims of this study is to develop a novel bio-mimic 
polymeric materials which will facilitate the delivery 
cells, control cell bioactivities and enhance the focal 
integration of graft cells with host tissues. 
 
Materials and Methods: In this study, a novel 
amphiphilic tri-block copolymer, methoxy-terminated 
poly (ethylene glycol) (MPEG) – polyL-lactide (PLLA) 
– polylysine (PLL) was synthesized. Various molecular 
compositions of tri-block copolymers were prepared via 
optimizing the parameters and characterized through 
1H-NMR and GPC. The tri-block copolymer was then 
mixed with high molecular weight PLLA to form a flat 
film surface. The surface properties measured by XPS 
(Figure 1) and AFM demonstrated high content of the 
PLL on the surface of PLLA film, which indicated self-
segregation of MPEG-b-PLLA-b-PLL on PLLA surface 
(Figure 2). 
Osteoblasts and bone marrow derived stem cells were 
cultured on the polymer films with different 
compositions in serum free or serum condition. Lactate 
dehydrogense (LDH) assay was used to assess the 
cytotoxicity of the copolymer and cell attachment and 
proliferation on the polymer surfaces; furthermore cell 
morphology was visualized by Crystal Violet stain as 
well as SEM. 
 
Results and Discussion: It was noted that no 
cytotoxicity was detectable in our synthesized 
copolymers (Figure 3A). Compared with pure PLLA 
and diblock copolymers, the triblock copolymers were 
much more effective for cell adhesion and proliferation 
(Figure 3B & 4). It was noted that the hydrophilic chain 
of PEG and PLL stretched out and formed an outer 
layer, especially under the aqueous environment, which 
resulted in enhanced cell attachment and proliferation. 
The self-segregation behavior of MPEG-b-PLLA-b-
PLL triblock copolymer was identified and responsible 
for cell adhesion.  
Interestingly MPEG-PLA films induced early osteoblast 
attachment in serum free condition and the higher 
content of PEG in the MPEG-PLA films the more cell 
attachment was noticed. No significant difference of 
cell attachment was observed on MPEG-PLA films 
between serum free and 10% serum culture condition. 
Crystal Violet stain demonstrated the same trend in the 
cell-spreading characteristics on the polymer surface 
(Figure 4). Furthermore, we identified that cellular 
activity (attachment, proliferation and differentiation) 
could be regulated by the molecular weight and 
composition of the triblock copolymers.  
 
 
 
 
 
 
 
 
 
Figure 1. XPS survey and C1s spectra of MPEG17-b-
PLLA56-b-PLL28 triblock copolymer modified film (A) 
and virgin PLLA film (B). 
 
 
 
 
 
 
Figure 2. Model of MPEG-b-PLLA-b-PLL triblock 
copolymer on the surface of PLLA matrix. 
 
Figure 3. Membrane 
integrity (A) and cell 
proliferation values (B) of 
OBM cells evaluated by 
extracellular and 
intracellular LDH activity 
respectively after 7 days 
incubation at 37℃. 
Columns and error bars 
represented the means ± 
SD of six samples. (A) 
virgin PLLA film, (B) 
5wt% MPEG17-b-PLLA56 
modified PLLA film, (C) 
5wt% MPEG17-b-PLLA56-b-PLL28 modified PLLA 
film, (D) Tissue culture poly(styrene) plate (TCPS). 
 
 
Figure 4. Scanning electron microscopy observation of 
OBM cells seeded on virgin PLLA film (A), 5wt% 
MPEG17-b-PLLA56 modified PLLA film (B) and 5wt% 
MPEG17-b-PLLA56-b-PLL28 modified PLLA film (C) 
for 7 days. 
 
Conclusion: In conclusion controllable synthetic 
copolymers can be designed and synthesized to 
modulate cellular function in facilitating tissue repair 
and regeneration.     
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